accidents in the Hubert space theory that correlate algebraic and topological considerations" Piziak [3] proposed an algebraic approach to the study of sesquilinear forms in infinite dimensions. In this approach he introduced the notion of quadratic spaces by the means of which he obtained an algebraic generalization of some Hubert space results. He proved an algebraic version of the Riesz-Frechet Representation Theorem and discussed continuity all in the algebraic context of a vector space over a division ring in which no natural topology is present.
We here consider an algebraic extension of the Lax-Milgram Theorem, a variant of the Riesz Representation Theorem.
Our results are of pure algebra. We have not assumed a topology either on the division ring or on the vector space which we considered. It is thus interesting to note that these results imply their analogous standard topological results in the context of Hubert space.
543 544 GABRIEL M. M. OBI 2* Preliminaries* DEFINITION 2.1. [2] , [3] . A quadratic space is a triple (K, H, Φ) where K is a division ring with involution, *, iϊ is a left vector space over K, and Φ is a nondegenerate orthosymmetric *-sesquilinear form on H with respect to the involutive anti-automorphism * of K.
Where there is no confusion we shall denote a quadratic space simply by H or (H, Φ). DEFINITION 2.2 . Let H be a quadratic space. For x, y in H we say x is orthogonal to y and write x j_ y if Φ{x, y) = 0.
We note that since Φ is orthosymmetric cc J_ y implies y JL x and vice-versa. NOTATION Then the following are equivalent: Proof. Let L be as in 3.4.
Ker B m ( ) = {y: B(x, y) = 0}
= {y:
We note that the orthocontinuity of B implies that of B x and B y . The converse is not true in general, however. This is a consequence of [3, Theorem 3] .
Proof. We first note that any subspace of H x x H 2 of the form A x B where A is a subspace of H x and B a subspace of H 2 is inclosed in .Hi x JEΓ 2 iff A is j.-closed in ί^ and S is l-closed in H 2 . Hence a subspace B of iϊ 2 is _L-closed iff π~\B) is j_ -closed. We also note that {H x x H 2 , Φ x 0 Φ 2 ) is a quadratic space [2] and that Λf is a semi-simple splitting subspace. Let Φ M be the restriction of Φi Θ Φ 2 to M. Then (M, Φ^) is a quadratic space. Since π is a homomorphism there exists an isomorphism φ: H^ x HJH^ x {0} -> M. For u, v in ίί x x jffg/ίfx x {0} define
Ψ(u, v) = Φ M {φ{u), φ{v)) .
Then since φ is 1-1 onto we have that Ψ is a nondegenerate orthosymmetric and *-sesquilinear form on 
τr(A) = φ(p(A)) = Φ(P(P'\B))) = φ(B)
which is j_ -closed. Proof. Since Im (S*) = Ker (S) 1 and Im (S) = Ker (S*) 1 [3] , and since S is 1-1 onto because of the existence of S" 1 , we must have that S* is 1-1 and onto and hence that (S*)" 1 exists. Also since S is orthocontinuous the graph of S" 1 is i_-closed in {H 2 x H lf Φ 2 φ^>i) So S" 1 is a CDD transformation [2] . Let x be in the domain of S" Therefore (S" 1 )* S (S*)" 1 [2] , [3] . Now let R and Ϊ7 be the mappings defined on H ι x H 2 -+ H 2 x H^ by Proof. Let L be the linear map on H λ to H 2 associated with B as in Definition 3.4. Then by 3.7, 3.8, and 3.9 T = Lr 1 is orthocontinuous and 3.4. Then by 3.7, 3.8, and 3.9 L~ι exists and is orthocontinuous. Put u 0 = L^y^ Then the uniqueness of y 0 and the fact that L is a bisection implies that y 0 is unique. Also
G((S~T) = {(S-% y): y e H^
In what follows we shall assume that the center of K contains an ordered domain P [1] and that ( i ) for every a in K aa* = \a\ \ Here P + denotes the set of positive elements of P. \a\ is a defined in [2] . We also assume that sup^0 |Φ 2 (w, v)|(|Φ 2 (^ v)! 172 )" 1 exists for each % in H 2 and that it is equal to \Φ 2 (u, u) 
